Abstract The objective of this study is to examine the occurrence and characteristic features of obsessive-compulsive behaviours in children and adolescents with Asperger syndrome (AS), with respect to a matched obsessive compulsive disorder group (OCD) and a typically developing control group (CG). For this purpose, 60 subjects (20 OCD; 18 AS; 22 CG), aged 8-15 years, matched for age, gender and IQ were compared. AS and OCD patients were diagnosed according to the DSM-IV-TR criteria. The Autism Diagnostic Interview-Revised and the Autism Diagnostic Observation Schedule were used to assist in the AS diagnosis; the WISC-R was administered to assess IQ. Obsessive and compulsive symptoms were evaluated by using the Children's Yale-Brown Obsessive-Compulsive Scale (CY-BOCS). None of the AS children received a formal diagnosis of OCD. The AS group presented significantly higher frequencies of Hoarding obsessions and Repeating, Ordering and Hoarding compulsions compared to CG. The OCD group, in turn, reported significantly higher frequencies of Contamination and Aggressive obsessions and Checking compulsions compared to both the AS group and CG. As expected, the OCD group displayed a higher severity of symptoms (Moderate level of severity) than did the AS group (Mild level of severity). Finally, in our sample, neither the OCD group nor the AS group demonstrated a completely full awareness of the intrusive, unreasonable and distressing nature of symptoms, and the level of insight did not differ between the OCD group and CG, although an absence of insight was observed in the AS group. Children with AS showed higher frequencies of obsessive and compulsive symptoms than did typically developing children, and these features seem to cluster around Hoarding behaviours. Additionally, different patterns of symptoms emerged between the OCD and AS groups. Finally, in our sample, the level of insight was poor in both the OCD and the AS children. Further research should be conducted to better understand the characteristics of repetitive thoughts and behaviours in autism spectrum disorders, and to clarify the underlying neurobiological basis of these symptoms.
Introduction
Asperger syndrome (AS) is a neurodevelopmental disorder characterized by debilitating deficits in social-communicative skills and a restricted and repetitive pattern of interests and behaviours, but without the symptoms of mental retardation and clinically significant language delay which are characteristic of classic autism. It falls under the category of autism spectrum disorders (ASD), together with autism (AD), pervasive developmental disorder not otherwise specified (PDD-NOS), disintegrative disorder and Rett syndrome [2] .
Restricted, repetitive and stereotyped patterns of behaviour as well as impairment in social interaction and communication are characteristic disabling features and represent the main core domains of ASD [10, 17] . In particular, the range of repetitive interests and activities observed within the autism spectrum is broad and heterogeneous [7, 26] and shows a different phenomenology, especially between lower-functioning autism and highfunctioning autism [8, 33] . Overall, these behaviours include motor mannerisms and stereotypies, strict adherence to routines, need of sameness, persistent preoccupation with parts of objects, rituals in daily life, idiosyncratic circumscribed interests or abilities and obsessive hyperfocusing on very specific, often odd, details, the latter being particularly characteristic of AS [31] . Clinicians and researchers often refer to these behaviours broadly in terms of obsessive and compulsive traits.
Obsessive-compulsive disorder (OCD) is defined in the DSM-IV-TR as the presence of recurrent and persistent thoughts, impulses or images-obsessions-that cause marked anxiety or distress. The person attempts to neutralize such obsessions by performing certain action or ritual, defined as compulsions. Typically, the disorder interferes significantly with daily routines and occupational or academic functioning, and impairs social and familial relationships [2, 27] .
Higher prevalence of autistic traits has been found in OCD samples both in adults [5, 6] and children [16] , and some evidence suggests that treatments effective for OCD may be effective for repetitive thoughts and behaviours in ASD as well [15, 19, 24, 25] . Also, family studies have reported an association between restrictive or repetitive behaviours in probands with autism and obsessive-compulsive features in parents both in multiplex [14] and sporadic autism families [1] . Taken together, these evidences point clearly to a link between and a partial overlap of the two disorders. However, the application of OCD concepts to the autism spectrum in terms of diagnostic category or dimensional domain is currently controversial.
Indeed, even if the clinical phenomenology of OCD symptoms may be similar in the two groups, individuals with ASD tend not to show distress associated with their fixed beliefs and do not perform rituals to alleviate anxiety. It is further assumed that they might have little awareness about the senseless, excessive and unreasonable nature of their repetitive thoughts and behaviours (insight), partially due to autistic individuals' impaired ability to process and talk about their own internal state of mind [3] .
However, even if insight represents a defining feature of OCD in adulthood, the degree of egodystonicity of the symptoms may differ and this requirement, according to the DSM-IV, does not apply to children with OCD, who may lack sufficient cognitive awareness to make this judgment [12, 28] .
Systematic comparisons of repetitive behaviours in children with ASD and OCD have been limited. In one study [23] , the Yale-Brown Obsessive Compulsive Scale (Y-BOCS) was used to identify the presence of ''Hoarding'', ''Touching/Tapping/Rubbing'', ''Self-damaging'' and the absence of ''Aggressive'', ''Symmetry'', ''Checking'' and ''Counting'' in order to predict the ASD membership, and a different pattern of OC symptoms was reported to be endorsed by the two groups. Nonetheless, part of the between-group differences might be accounted for by a discrepancy in IQ (mean IQ = 69.7 in ASD versus normal IQ in OCD) and by significant language impairment in a sub-group of ASD subjects (15 of them were nonverbal).
Another study [29] , also on adults, addressed high functioning autism (HFA) and AS, comparing them to a sample of OCD patients. The authors found a similar pattern of obsessions and compulsions in the HFA/AS and OCD groups, with 25% of HFA/AS subjects receiving a formal diagnosis of OCD according to ICD-10 criteria [35] .
A recent study [9] focused on symptom overlap amongst ASD, OCD and social anxiety disorder in adults, reporting that subjects with only OCD scored highest on OC symptom severity, with co-morbid ASD subjects scoring at an intermediate level between OCD subjects and controls. There were no differences in insight between OCD subjects with and without ASD.
To the authors' knowledge, the only study addressing childhood [36] compared HFA and OCD children on a range of repetitive behaviours. For the purpose of the study, Zandt et al. administered the Repetitive Behaviour Questionnaire (RBQ) and the Children's Y-BOCS (CY-BOCS) as a complement to the RBQ. On the RBQ, OCD and AS children showed similar rates on repetitive and sameness behaviour and repetitive movements. However, whilst sameness behaviour occurred at significantly higher rates in younger children with OCD compared to older children with the disorder, age was not significantly related to sameness behaviour or repetitive movements in children with HFA, remaining relatively stable over time. On the CY-BOCS Checklist, the OCD group reported more frequent and more sophisticated obsessions and compulsions than the HFA group and both groups showed more obsessions and compulsions than a typically developing comparison group.
In relation to the limited literature data, the rationale for this study was to systematically investigate the presence of obsessive-compulsive traits in children with ASD. We assumed that some children and adolescents with AS might present peculiar patterns and distressing levels of obsessive and compulsive symptoms, possibly underestimated because of a lack of focus on this specific psychopathological feature. Hence, the purpose of our study was (1) to examine the occurrence and characteristic features in type, frequency and severity of obsessive and compulsive behaviours in children and adolescents with AS, in a matched OCD and typically developing group and (2) to compare the rate of insight amongst children and adolescents with OCD with or without AS.
In particular, we hypothesized that (1) children and adolescents with AS might experience a higher rate of OC symptoms, compared to typically developing children; (2) AS and OCD patients might endorse different patterns of obsessions and compulsions; (3) the OCD group might show higher severity of symptoms and (4) the OCD group might display better insight than the AS group.
Method

Participants and diagnosis
Sixty consecutive children and adolescents (20 affected by OCD; 18 affected by AS; 22 healthy, typically developing controls), aged 8-15 years, were evaluated by a boardcertificated child and adolescent neuropsychiatrist (LR), in the Ambulatory Unit of Child and Adolescent Neuropsychiatry at the University Hospital of Catania, Italy, in the period between October 2006 and September 2007. The OCD and AS patients had been first diagnosed according to the DSM IV-TR criteria and regularly followed up at the University Hospital of Catania by a multi-professional team comprising experienced board-certified child psychiatrists and clinical psychologists. A total of 12 subjects with OCD and 8 with AS enrolled into the study had been referred to the Ambulatory Unit of Child and Adolescent Neuropsychiatry of the University Hospital of Catania by their paediatricians, whereas the parents of 8 children with OCD and 10 with AS were recommended for a consultation with a child psychiatrist by the school counselling service. The control group (CG) was recruited from a large public mainstream school (primary and secondary) in the city centre of Catania, attended by multi-cultural pupils. A random selection of 100 pupils from a population of 725 children aged 8-15 was conducted and a detailed information sheet was sent out to the families. Those who agreed to participate (n = 33) came to the Ambulatory Unit of Child and Adolescent Neuropsychiatry of the University Hospital of Catania to be evaluated. A total of 11 subjects were excluded from the study due to ineligibility for participation (3 for a history of learning disabilities, 2 for a history of psychomotor retardation, 3 for having epilepsy (n = 1) or a positive history of seizures (n = 2), 1 because of a familiar history of ASD and 2 for showing borderline symptoms of ADHD).
The Kiddie-Schedule for Affective Disorders and Schizophrenia-Present and Lifetime Version (K-SADS-PL) [18] was used to confirm the diagnosis in the OCD sample and to exclude subjects with a psychiatric condition from the CG, whereas the Autism Diagnostic Interview-Revised [21] , the Autism Diagnostic Observation Schedule [20] and the Asperger Syndrome Diagnostic Interview [13] were used as part of the AS diagnostic assessment.
For the purpose of the study, all the children and adolescents diagnosed with mental retardation and neurological diseases (such as epilepsy or a history of seizures, psychomotor retardation and regression, language delay, tuberous sclerosis, fragile-X syndrome, etc.) were excluded. Due to the small size of the sampling groups and the inability to further split the groupings, the authors decided not include in the clinical sample children with ADHD and/ or Tic disorder comorbidity, thereby reducing the possible influence of these conditions on the OC symptoms and providing maximal intra-group homogeneity.
None of the AS children received a formal diagnosis of OCD or showed clinical symptoms of ADHD and/or Tics or Tourette's syndrome.
None of the subjects had ever used any psychotropic medication, nor were they undergoing any psychological therapy at the time of the study.
Procedures
The ethics committee of the University Hospital of Catania approved the study design.
A detailed information sheet was provided in person and broadly discussed with the participants' parents when they came to the Ambulatory Unit willing to participate in the study and those who accepted to take part in the research signed a consent form before beginning testing. Written assent was also obtained from children and adolescents. No payment and/or reimbursement for participation in the study were provided.
The principal socio-demographic characteristics of the families were investigated. All were biological parents of Italian ethnicity. Parental education level (classified as ''University degree'', ''High school Diploma'', ''some high school'', ''Elementary school'') and parental occupation (''Unskilled job'', ''Skilled manual job'', ''low-skilled nonmanual job'', ''Upper-level executive employment'', ''Selfemployed'', ''Unemployed'') did not significantly differ amongst the three groups (v 2 = 0.95, p = 0.81 and v 2 = 1.59, p = 0.66, respectively). The Wechsler Intelligence Scale for Children-Revised (WISC-R) [34] assessed the Full-scale, Verbal and Performance Intelligent Quotient (FIQ; VIQ; PIQ) scores in all the subjects.
To measure thoroughly the broad range of persistent, obsessive thoughts, rituals and repetitive behaviours, all participants were administered the CY-BOCS [30] . Both children and parents were directly interviewed and firsthand observations of the children's behaviour were conducted by the principal investigator (LR), who was specifically trained before the study. To ensure reliability of the ratings, an experienced, trained psychologist, blind to the diagnosis, interviewed independently the parents and the children and a high inter-rater agreement was obtained (Cohen's Kappa coefficient = 0.91).
The CY-BOCS consists of a clinician-rated inventory and a severity scale. Insight is measured by a single investigational item (# 11) on the CY-BOCS. The item is regularly administered in clinical practise and has been used in past research [22, 32] to supply essential information in a dimensional perspective about the senselessness or excessiveness of beliefs expressed at the time of the interview. It provides specific probes like: ''Do you think your concerns or behaviors are reasonable? What do you think would happen if you did not perform the compulsion(s)? Are you convinced something would really happen?'' Interviewer ratings range from 0 (Excellent) to 4 (Absent).
Statistical analysis
Data analysis was performed using the Statistical Package for Social Sciences (SPSS 11.0 for Mac OS-X). Both descriptive and inferential analyses were undertaken. Chisquare analyses and Fisher's exact test (FET) were implemented when the expected count was \5 for dichotomous variables, and one-way ANOVAs with post-hoc Scheffé multiple comparison t-tests were conducted for continuous variables. Test results exceeding a threshold of p \ 0.05 were regarded as statistically significant.
Results
Demographic characteristics of the sample
The AS group (N = 18) included 16 (89%) males and 2 (11%) females aged 8-14 years (mean = 10.61 ± 1.91 years), and the OCD group (N = 20) consisted of 16 (80%) males and 4 (20%) females aged 8-15 years (mean = 11.65 ± 1.69 years), whereas the control group (CG; N = 22) included 17 (77%) males and 5 (23%) females aged 8-15 years (mean = 10.68 ± 2.01 years); the three groups did not significantly differ in sex ratio (v 2 = 0.95, df = 2, p = 0.6) or age (F = 1.89, df = 2, p = 0.16).
All the subjects showed comparable FIQ (F = 1.80, p = 0.17), VIQ (F = 1.25, p = 0.29) and PIQ (F = 2.13, p = 0.13) with higher average VIQ scores than PIQ scores. A similar degree of difference between VIQ and PIQ was detected amongst the three groups (F = 0.69, p = 0.51, post-hoc Scheffé t-tests for group comparisons n.s.). Table 1 The OCD group reported, with respect to the AS group, significantly higher frequencies in Contamination (OCD: 70% vs. AS: 27%, v 2 = 6.76, p = 0.022) and Aggressive (OCD: 45% vs. AS: 5%, FET, p = 0.009) obsessions and Checking (OCD: 65% vs. AS: 17%, v 2 = 9.08, p = 0.003) compulsions. Table 2 shows the frequencies and the contrasts between groups on the CY-BOCS Checklist.
The average Total Severity Score was 22.05 (SD = 5.49) for OCD group (Moderate range of severity), 15 (SD = 6.33) for AS subjects (Mild clinical impairment) and 2.05 (SD = 1.81) for CG (Sub-clinical level), with a significant difference between the three groups (F = 93.44, df = 2, p = 0.000; all post-hoc Scheffé t-tests for group comparisons: p = 0.000).
Insight
Referring to Item 11 of the CY-BOCS to investigate the insight in OCD and AS groups, we found that none of the participants had an Excellent Insight level. No statistically significant differences were displayed between OCD and AS patients for Good (15% of OCD vs. 0% of AS, FET, p = 0.23), Fair (50% of OCD vs. 22% of AS, v 2 = 3.14, df = 1, p = 0.076) and Poor (20% of OCD vs. 33% of AS, FET, p = 0.47) insight whilst the AS group exhibited higher frequencies of endorsement for Absent (15% of OCD vs. 44% of AS, v 2 = 3.99, df = 1, p = 0.046). Figure 2 shows the distribution of frequencies in the samples, in relation to different levels of insight, from Excellent to Absent.
Discussion
The results suggest that children and adolescents with AS showed higher frequencies of obsessive and compulsive symptoms than typically developing children, significant for Saving/Hoarding, Repeating and Ordering categories. This finding is in line with our expectation from the first hypothesis and reasonably consistent with those reported in an earlier study [36] , which found that children with OCD and ASD reported more obsessions and compulsions than typically developing children. Furthermore, previous studies related Hoarding behaviour, amongst other symptoms, to a variety of neurological and psychiatric conditions, including autism [11] and our data may confirm this relationship. Consistent with our second hypothesis, children and adolescents with AS and OCD engaged in different types and frequencies of repetitive thoughts and behaviours. Specifically, the OCD group reported significantly higher frequencies of Contamination and Aggressive obsessions and Checking compulsions compared to the AS group and the AS group in turn displayed slightly higher (but not statistically significant) frequencies of Saving/Hoarding and Ordering clusters compared to OCD group. Our results mirror those of McDougle et al. [23] showing peculiar obsessions including Contamination, Aggressive and Symmetry and compulsions such as Checking and Cleaning in adults with OCD, and Hoarding and Ordering behaviours in adults with ASD. In our sample, the latter finding has not been confirmed by a statistically significant difference, but AS children nevertheless displayed a higher frequency of Hoarding symptoms as well. The absence of a significant As we expected from the third hypothesis, the severity of OC symptoms was significantly higher not only in the OCD group (Moderate range of severity) but also amongst the AS children, who demonstrated a Mild clinical impairment. This finding is in line with the Cath study [9] , which reported that Y-BOCS scores of co-morbid ASD subjects were intermediate between patients with only OCD and controls, with the patients with only OCD scoring the highest.
In contrast with the final hypothesis, no differences were found between AS and OCD children on the degree of egodystonicity of the repetitive symptoms, except for the level of insight Absent where AS children were significantly more represented. The latter finding might be accounted for by a specific difficulty in some AS children, more likely than OCD children, to properly attribute their beliefs and fixed rituals possibly due to a partial impairment in processing and talking about their own internal state of mind. Nevertheless, we find it noteworthy that nobody in our sample, either in the OCD group or in the AS group, displayed Excellent insight and that most of the subjects in both groups showed Fair or Poor insight. These results might be related in both groups to the age and the level of development and concord with previous findings, which suggested the existence in childhood OCD of some impairments in perceiving, processing and describing repetitive thoughts and behaviours [12, 27] . Also, the finding of no difference in insight amongst the two groups is in line with the study by Cath et al., which pointed out that egodystonicity did not discriminate between OCD and ASD subjects [9] and with the data of Ivarsson et al., who found in a paediatric OCD sample no relationship between the OCDpatients' level of insight and the presence of ASD traits [16] .
Our study demonstrated various limitations. First, even if the CY-BOCS is a relatively quick clinician-rated instrument, it has been specifically designed for children diagnosed with OCD. Nevertheless, being that our AS subjects had no language impairment, we found that they were fairly well able to describe fixed thoughts and rituals that constituted the list of symptoms. However, children with AS exhibited a more simplified repertoire of mental states in describing repetitive thoughts and rituals and showed more difficulties in generalizing the examples provided by the investigator during the interview to explain the OC symptoms.
Another limit of the study concerns the relatively small sample size that could have lowered the power to detect statistical differences. Some caution should therefore be raised when generalizing these results.
Conclusion
The study tried to address the question of whether OC symptoms in AS subjects ought to be considered as a comorbidity according to a categorical approach or whether they may be regarded in some way as a continuum of symptoms across different conditions in a dimensional perspective. In the author's opinion, the sub-threshold OC symptoms detected in our AS sample might be read as the sign of a phenomenological and possibly neurobiological overlap between ASD and OCD according to the concept of a broader spectrum of OC-related disorders, in line with previous bibliography [4] . This model seems sustained by some evidence derived from the association between ASD and OCD in family studies [1, 14] and by some findings from clinical trials of a positive pharmacologic treatment response to SRIs in ASD [15, 24, 25] .
Further research is warranted to better understand the characteristics of repetitive thoughts and behaviours in ASD, and to clarify the underlying neurobiological basis of these symptoms. 
